Aim-To determine whether the fluorescent in situ hybridisation technique (FISH) using a total human DNA genomic probe can be used to enumerate semen leucocytes. Methods-Semen samples from five donors were subjected to a mild KCl solution. These samples were then biotin labelled under FISH conditions using a total human DNA genomic probe and the leucocyte counts were determined. This investigation examines a process that uses a biotin labelled probe under fluorescent in situ hybridisation conditions, where the ability to detect leucocytes depends upon favourable selective differences between the respective leucocyte and germ cell designs for organisation of the hierarchical DNA folding arrangements and its nuclear density, coupled with the permeability and expansion potential of the nuclear membrane. A FITC conjugated monoclonal antibody against the common leucocyte antigen CD45 [KC56(T-200)] served as a control for the detection of semen leucocyte populations because it can detect all leucocyte types in semen.
This investigation examines a process that uses a biotin labelled probe under fluorescent in situ hybridisation conditions, where the ability to detect leucocytes depends upon favourable selective differences between the respective leucocyte and germ cell designs for organisation of the hierarchical DNA folding arrangements and its nuclear density, coupled with the permeability and expansion potential of the nuclear membrane. A FITC conjugated monoclonal antibody against the common leucocyte antigen CD45 [KC56(T-200)] served as a control for the detection of semen leucocyte populations because it can detect all leucocyte types in semen.
Methods
After a three day period of sexual abstinence, semen specimens from five donors were collected in sterile containers. The semen volume was measured. Semen was allowed to liquefy for 30 minutes, mixed gently, and a small volume used for routine determination of motility and sperm number per ml. Motility was determined after placing a small drop on a slide and sealing it under a glass coverslip. Progressive motility was noted after one hour and three hours and measured on a range from 0 to 4. The sperm number per ml was calculated by diluting the semen using a white cell diluting pipette, with a standard dilution of 1:20, then counting the sperm in two leucocyte counting squares of a Neubauer chamber.2526 KCl solution (0075 M) was added to the remaining semen in a ratio of 1:3, mixed, and then incubated at 37°C for 20 minutes. Immediately afterwards, 0-25 ml of a methanol-glacial acetic acid fixative (3:1) was added and centrifuged at 1000 rpm for five minutes. The pellets were fixed twice. The remaining pellets were suspended with 2 ml of fixative per tube and dropped on precleaned slides. The slides were aged at room temperature for two days. The biotin labelled total human DNA genomic painting probe (Oncor) was performed as suggested by the manufacturer. The probes were biotin labelled, detected with fluorescein labelled avidin, and counterstained with propidium iodide.
The leucocyte number was calculated by separately counting the total number of sperm and leucocytes in 25 consecutive 250 x magnification fields on the FISH slides and routine control slides for each donor. The leucocyte number was divided by the sperm number, and this ratio was multiplied by the sperm number per ml to determine the leucocyte number per 
a subclinical cause; if the round cells are immature germ cells the cause is likely to be incomplete spermatogenesis.9 Routine semen staining procedures"9-2 have not been completely reliable in distinguishing immature germ cells from leucocytes. 1 22 23 31 Under specific conditions, the biotin labelled probe can selectively detect semen leucocytes, thus allowing them to be counted. A FITC conjugated monoclonal antibody against the common leucocyte antigen CD45, and its isotypic control (MsIgGl), which are able to detect T and B lymphocytes, monocytes, macrophages, granulocytes, thymocytes, and bone marrow cells, served as controls for the detection ofsemen leucocyte populations and confirmed the accuracy of the FISH technique. The reason why the semen leucocyte counts were slightly lower with FISH than with the immunocytochemical controls may be due to incomplete probe hybridisation with its target leucocyte DNA.
In order for a molecular probe to enter and hybridise with sperm DNA, it has to pass through its protective membrane. Lithium salts have been used successfully to expand the sperm membrane, allowing the probe to enter and hybridise.34 If KC1 is used, as described here, the sperm membrane will not expand sufficiently, preventing entrance and ultimately hybridisation of the probe. However, the leucocyte nuclear membrane will expand and the probe may enter and hybridise with the cell's DNA, allowing detection. The nuclear density of mammalian sperm DNA is six times more condensed than the DNA in mitotic genomes, and sperm chromatin organisation of protamines, which packages the DNA more compactly than any eukaryotic DNA, contains a vast network of disulphide bridges3536 which must be reduced by strong agents to allow molecular probes to hybridise once they pass through the nuclear membrane.34 Also, the sperm nucleus plays an integral part in the design of this highly compact DNA organisation. 37 These conditions have been considered obstacles in previous semen genomic DNA in situ hybridisation studies. The overall differences in the design of hierarchical DNA organisation and packaging of these two cell types apparently favoured leucocyte detection with the biotin labelled probe and allowed the enumeration of semen leucocytes. 
